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Adenovirus, 4: Corona229E, 5: FIUAH1N12009, 6: Adenovirus and Rhinovirus, 7: Adenovirus, Enterovirus and Rhinovirus, 8: Metap-
neumovirus, 9: Metapneumovirus, Enterovirus and Rhinovirus, 10: Parainfluenza virus type 4, 11: Rhinovirus, 12: Parainfluenza virus
type 1, 13: H. influenza, 14: H. influenza, 15: Adenovirus, Enterovirus, Rhinovirus and Bocavirus, 16: H. influenza, 17: H. influenza,
18: Adenovirus and S. pncumoniae, 19: Coronavirus OC43 and S. pncumoniae, 20: Parainfluenza virus type3, H. infuenza and S.
pneumoniae, 21: Parainfluenza virus type 3, Bocavirus, Enterovirus, Rhinovirus and H. influenza, 22: Parainfluenza type 1, 23: Human
bocavirus, 24: Adenovirus, Rhinovirus, S. pneumoniae and H. influenza, 25: Dengue virus type 2, 26: Chikungunya virus, 27: Zika

virus, 28: Chikungunya virus, 29: negative sample, 30-31: SARS-CoV-2 positive sample 32: positive control, -ve: negative control (DW)
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Beyond Regulation is Harm Reduction Efforts

Somak Tiamkao

Faculty of Medicine, Khon Kaen University, Khon Kaen

Itis undeniable that regulations as the primary cause of today’s lowered smoking
rates. Those regulations include taxation, age restriction for purchasing and marketing
tobacco products, graphic health warnings, and efforts to reduce public smoking. While
we may celebrate victories in reducing smoking and its harm, failures of prohibition with
respect to nicotine-containing products are known experience. Nevertheless, recent
hypothesis focusing upon tobacco harm reduction sounds logical and hopeful in respect
of avoiding drastic lung disease development as well as malignancies of various vital
organs. Toward this practice, switching from conventional cigarettes to heat-not-burn
tobacco products is currently advocated and seem logical. Of note, there have been
reports suggesting that e-cigarettes somehow would as well cause respiratory diseases
(N.B. as yet no references available).

On the other hand, there are recent articles, namely, "A comparative in vitro
toxicity assessment of electronic vaping product e-liquids and aerosols with tobacco
cigarettes smoke” by R. Wieczorek, et al, in Toxicology in Vitro pre-proof, April 14,2020
(https.//doi.org/10.1016/j.tiv.2020.104866) and “Free Radical Production and Character-
ization of Heat-Not-Burn Cigarettes in Comparison to Conventional and Electronic Ciga-
rettes” by Zachary T. Bitzer, and colleagues in Chemical Research in Toxicology , May
20, 2020 (https:dx.doi.org/10.1021/acs.chemrestox.0c00088). Both papers disclosed
that the conventional cigarettes, which its burning cone reaches temperatures of >900
degrees Celsius, producing numerous toxicants and significant levels of highly reac-
tive free radicals, while the electronic heat-not-burn cigarettes under the temperature
of 250-350 degrees Celsius potentially limiting the production of combustion-related

toxicants by the conventional cigarettes (Table).
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Table: Gas-phase radicals per puff

Particulate-phase Total gas-phase radicals
Device Nicotine (mcg)
radicals (pmol) (pmol)
IR6F 189.5+/-7.9 73.9+/-7.5 567.6+/- 78.3
IQOS 122.2+/-9.6 nd 12.6+/-1.1
Juul 155.7+/-44.6 nd 5.3+/-0.5

IR6F (conventional cigarettes)
IQOS (HNnB product)
JUUL (nicotine liquid e-cigarette)



8 91sd1s [siwewra undngrdevounniu

Vitamin C and Coronaviruses

156'1%U‘1/1U?3M’1§ﬂ’1?§@@ Preventing and Treating COVID-19 by Intravenous High-
Dose and Supplementation of Vitamin C: A Promising Therapeutic Option Tnanwnedlneg
Attapon Cheepsattayakorn kas Ruangrong Cheepsattayakorn "Lumsm@% Medicine and
Science Research 11 2020 1au#i o wazailufi o wih o Tuiussanslusinendia d1edn
unanNiElagulaann https://outlook.live.com/mail/O/inbox/id/AQMKADAWATYAZSthM-
TRhALTM2YmMYtMDACLTAWCgBGAAADDbZz0%2BQ6d0%2BUG6VM|cL%2F k... (LR
L@ﬂ@ﬁiﬁ@dqmmﬂﬂmﬁﬁ%L@ﬂmfaﬁmﬁm&im fusnandaulaGadaalalsulofe-oe i
ﬁ’]ﬁxﬂ’iiﬂ’]ﬂﬂ@:fﬁi@ﬂﬂﬂwﬁ

mnmwﬁ@mﬂ%ﬁ@mmu%mn Lwiw'a@'mué’qﬁmuﬁqﬁwudmwmm@giu
asansigfalifiauseuperlunnsdafind wmezluumanalllfldmeandana
qtuunLmANATINTg Wy Ersdedayalaglaiudauvasiun vlfumanuuunannam

finsnlumeududnnneansiiadfiuriflinnaegiusii meelifaruasidanaeslunis
SeuBuaiienn duiia Coronaviruses il Corona viruses uaznsBeuGeaeilufiduda
siarias nudnlasn uiidadndneesumanafiduinianistezsuadlinans 21243191
mﬁ‘mmﬁuﬁﬁmmﬂﬂmﬂumamﬁmmﬁxﬁuﬁ'ﬂmﬂ

AARTIANTELRETHAN AT, WWNEUAINAT agryiassl
SVELTUTR ANTNINBANARS I T UNABANT



91s4d1s [suwequia urdngrasvaunniu KU 9
Khon Kaen University Hospital Journal

Ui 2 aUUR 1 UNSYAL - TUNAL 2564 | Volume 2 No. 1 January - March 2021

ngudrulsh

Qs

ANTE UISNABR

%

ATNAIneNA1anS ST ngdnIwalssinelng

Uen®
Vaccine: A suspension of attenuated or killed microorganisms (bacteria, viruses, or
rickettsia) or of antigenic proteins derived from them, administered for the prevention,

amelioration, or treatment of infectious diseases.
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SGA 36(32.43)
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MSINSUANUWSOUMSASINITITEIBanolsAlATIA-19
Ineus:gneldyansoanuusaniSaslin LAMP

dszany Fauid’, Wiula atiun’, gl Wudaudyad’

"‘ilae@nluianadiadt uiesliansngaianiiugas lesnenunaruasums
ADLELNNAIEAT NUNINLNFLUR LN

2NNARINRATIINEN ADICUNNEIANART NUNANENARITBULIY

HSURATaLUNAN : dszany Fau

wdae@aluanaitiade uiesdfifnisnamansdugns lsanenunadsuesuns
ADUZLNNYANART NUINBNALUDULNY 8409 2. 281N 40002

Email: prachad@kku.ac.th

0-4336-6612, 0-4336-6976

UNARED

NANNSUAIRNYUTSRIA: mmm@%ﬁ@fiﬂ‘imﬁgﬂﬁmLLsiuﬂﬁmmL%Lmzﬁmmﬁ
il frnudnsysuilulunsdanisiulsafnalananzlsaiadeqialve iy
Taaladm-19 171'Lﬂuﬁfymmqé’mmmim@mmnﬂﬂ?:mﬁﬁqimﬂmuﬁqﬂi:mﬁim Loop
mediated isothermal amplification (LAMP) hi3annsnsaadiaseiuumnigiilasuainy
fuuiflasanildieuaziaruusug wiedalanaitady el fifnsngeans
Fugms leanenunarussunslETnsdnduniaifteimundasfiinniensaitiade
Terladn-19 auanunsaeuInsgIuesnsnNInepansnisunneduazlifulsenaady
Foelfilfnisiatetnenma SARS-Cov-2 1 nsinmafsilfidnglszacdifiaszenid
WALA Loop mediated isothermal amplification Lﬁmﬂ?ﬂmﬁﬂuﬁuaﬁmmgﬁu (real-time
RT-PCR) e l#lunsuiaamiadendwinsuiianisnemaifadelsnlsin-19

AEN1sAN®N: ﬂ@xﬂﬂrﬁﬂsﬁ’immﬁﬁmmmm‘hm"umiﬁqﬂﬁﬁ?m LAMP Tl
&A1zl RNA Lfl'mmﬂLﬁ@mmmmﬂ@ﬁ?mﬁmmmmmzm LOD #1Ans3a LAMP 7
lalinaaeuriy clinical samples 1adlsanenunafzauneuitaaNInIgIL
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HANNSANEY: W9 primer Mdandlunavindisen LAMP iWenagan SARS-
cov-2 fdanulalaanauaniu N gene viral RNA synthesis 1At 200 RNA copies
number LAZINANINIAIIRNEBLANNIWNIE (specificity) lunaiiadisawudn primer
LAMP fiiden 4 linaLaniy SARS-COV-2 151’@?1'%‘1%%‘1/%?’Imﬂimﬁmﬂﬁ'ﬁ?ﬂﬁmﬁuﬁ@‘lu
ﬂzm respiratory tract |nfect|on @uj 18un Influenza, Parainfluenza, RSV WAz m@‘Luﬂau
common coronavirus @uj mumm@mmlmﬂmiiﬂmmummm i1 To5aLnsA @ TAUNUEN
W38 NN memL‘i_l??ﬂumﬂuﬂwmmmgm real-time RT-PCR w1413 LAMP 1l¥ua
apAARelULINAIRLIAUALATNIRI Y

ag1l: n1etszansfld LAMP iansaadiiadeide Covid-19 lusnuiesdifinis

- = a o | ¥ dll =
naAARFTugRs leeneunadTuesuniiAElulUle Wesaindaanuaiusnlunisnsa
Iiegeamnz waznmalinagenadediudsninsgiu edelsiniuiliesantiunnzes
o 1 ] o 1 = o [~ % = = ]
Faeedemnsaadallduinasadusesinnsdnssalyl

Ad1ATY: Covid-19, Rapid detection, LAMP
ANNAIATLAETINNTaslATINS

1a5aTalswn (Coronavirus; CoV) Lﬂﬂﬁ@ﬁﬂﬁﬁﬁﬁmmmmmiumiﬁﬂimluﬂu
wazdnslalunanaszuy L%ﬂhﬂ@'y coronavirus firelsaluaud 7 e utiadu common
coronavirus 4 1ila TAunaewWg 229E, NL63, OC43 waz HKU1 (https://Awww.cdc.gov/
coronavirus/types.htmi) LL@:L%@ﬁLﬂummmm‘ﬂ’;‘ﬂqﬁmm\iﬁ@mm 18un Severe Acute
Respiratory Syndrome Coronavirus (SARS-CoV; China, 2003) Las Middle East
Respiratory Syndrome coronavirus (MERS-CoV; Saudi Arabia, 2012) %\‘Iﬁfat‘a‘ﬁﬁqum\‘l
Lazidns N1 daTange afalalsuranasiuglus 2019 (Novel coronavirus 2019;
COVID-19: SARS-CoV?2)' Lﬂu”LQﬁ*zﬁﬁﬁﬂia‘ﬂ‘LuﬂmﬁmimﬁLﬁm%uLLﬁdﬁﬂQﬁuquLL@q LAZART
nsdeRntesnsiaide COVID-19 inuluilaqiiusislsigavin SARS-CoV uaz MERS-CoV
LuﬁiﬁﬁmﬁmﬂmémmwL%@iﬁ@ﬁﬁ@uiﬁd@q Seannnunsal o Uil 3 NNNTWUE 2563
an 16.30 W, wugRmide 17,393 e Wiui 27 Uszinavialan fsneeudidedan
362 3¢l zﬁquﬂizmﬂimwuﬁﬂwﬁﬁmmimm@ﬁuﬁu (confirmed case) 19 918
(https://thewuhanvirus.com/) LL@:fj“\‘lﬁnwﬁu%ummﬁmwﬁjﬂwaﬂwﬁi@Lﬁm Faselaifien
SRl e e S AT TeaunsRnTela3a feriu nawmun1sRsIsTiade
Wadanseednidelafalalsunfiinansaaisauasillszdnsanadanud Aoy
{utingdia ‘Lumimu@mwuwém:mmmim?ﬁqLﬁm%ﬂmﬁ nasagranugilanlussay
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dgl 1% | v a o o v % 1 o | = dl o
\essuazdaaliianisdnnisuaznisinefihelfesnsiurioiiineannisssunauazdng,
N3LAEITI6

aa o dla & a oA dl aa o d’l
nsmsaadiladeniesldluiedfimAnsuinsgruinensiadiladeite COVID-19
A8 N1IMIRINARLARENALIA Real-time RT-PCR (rRT- PCR) ldnanfawsiufaasinaga
IvAnAIziAunIUNALsENn 3-5 dalug mnuantsmsauuanaraiunnIngma
gusuanmAfasaan1snsaaansuianalalng (Nucleotide sequencing)ldiianlunismsma
A9i 24 Gl Sailumatiansdesldaoudaaainy Tdoauazanldan g Inailaqiii
wiaedaluanaiiade uiesliRnisnaranidugas Teemenuiadsueiung Ak
NIMIFIUNIATIA Covid-19 AnnssangliiiudesljiFnisiezednensa SARS-Cov-2
Tmerld real-time RT-PCR (Allplex™ 2019-nCoV Assay)annii3svn Seegene Useindin1ua la
TpadAaNla% 100 RNA copies/reaction (http://www.seegene.com)
nsilszgndldimatia LAMP (loop mediated isothermal amplification) Stiluinatia
QI o = dla ¥ v A o dl 1.3, % I dl o aa o
nainAuuEunAnfulaetinddag g’ Wmisdenuiislunsimminisnsmaitiads
TiAsauAgNANFaIN1sd19d Y sandeausaimun ldldlunpaunlitasanndy
a dl o P ' ¥ dl A to Y dlta o ¥
watanansinlalasdsuasldinrasialidudon undauldlaanannisnisld
a a [ 4 1 v Y ¥ dll A [ 1% v Y a oa
gomniineainlianpNeendudanlunisldinsasiiarinlfimansiudesl jiRnisuay
N3 ldaanN1AALIN A1N1I0AIIALATIIAN DNA waz RNA udasfsiu wasiinisilszgns
Imetiatilunisnsaanimedu <) 1u Influenza virus, Zika virus*® $9809N19maadliade
via Covid-19 el
nuAdeifaugulaniumaia LAMP (loop mediated isothermal amplification)
nlfRnslszgnaiazliulaanainnisdneneund® Aldesnuuulnamesly 5 4 aamne
fia N gene WAy ORF gene avainnisanmnlildfantindensaaandilaeluilszinaan
AU 6 fantigausiayinamesliinalaldminnu Tnalnswas NA uaz ORF A lsgnagy
nliuaangalunisdneuarlinaganndesiung real-time RT-PCR atinglsfinnudiala
o lnsmasAinauimunzantiudaetammaresibaanisunalnavsall Tae
7% LAMP 1{luagndne azman 990159 manzamnsnisnainnisld RNA Aldainsiaatineas
m39a wazldgungiimaalunminl]izend 65 esamaidas Inaldnanlaifiu 30 winly

N38UHA TAINTnEUNA lAREAAT uariAN1da8FAIN9138 real-time RT-PCR @gina
1N TALNARETULERA TR Lsr AANEAE AFIAERLAMNYNFBNLHNUENLAZ A INIIALEY
20an"31szgne LinAtia LAMP Walsauimauiumaiia real-time RT-PCR #ldat] lurias
Ufimnns Ineldiinetfudssianisineniadinydsunns primer Iinanzanuazaniiihvune
dl o= o o A d’l dl a «;lj ! 1 :’/
Pl lunisngaa Iagliinisduiugu N reasemung Ganatiatasdastiuszazioan 41



91sd1s [suwgrura unidngrasvounnu
Khon Kaen University Hospital Journal KU 49
Ui 2 aUuf 1 unsAL - Gu1AL 2564 | Volume 2 No. 1 January - March 2021
901 all aa o < 1% ! 9 o KX A
pow uazteldlunisngaaiiady wazarunsoneiiunalifoamian §ideasiaony
yandsdnazannsntimalulatindeguwmuisae lduangansatiia rapid LAMP Nid
ANNLNUELAZANTIgY arnnsnasaldlusrazinadudu Laridunaundiand s
a1 luqeAnnsasdiaendnisiduniadi-aanauauunn Tulsanenunaviselu

1
1 =

d0aRiN1292UA

[

mqiszan
1. dszgnaldszun LAMP detection Tunnsasaanidialafatalsunanaiug lus
2. ulFaumaupnlanazauanwzlun7ld LAMP lunsmaqaiisuniu rRT-PCR

ABNTANE
n5A LI LATIaan primer #1154 LAMP waz N gene

1
1o '

TunisAnenauniin® lean1saanuuy primer 149U 5 @ Nawzsaiiu 2 aliaAe
N gene Waz ORF gene aaiinddel@sinnnsidan NA Lﬁﬂi%LﬂuLﬁ’]Mmﬂuﬂwﬂizﬂﬂm"l%
Lﬁmmmﬂuﬁ’ummﬁmmmmﬁmmﬂ-‘hm:ﬁiﬂﬁqL%ﬂ‘luﬂ@juLﬁmﬁumwmmnmju?ﬁlu
wazldmnnslaau N gene ifwane@eiianng 419 amino acid &4 primer Fanuadildlung
Anmisennsnd 1

AN919N1 tnaasdnuiu N gene synthesis 1ag Insiuasdnusy LAMP

Rot

N gene synthesisT GGCGGATCCGGATGTCTGATAATGGACCCCAAA Supranee
N gene synthesis2 TGCTGACTCAACTCAGGCCTAAGCGGCCGCCCG Supranee
GeneN-A-F3 TGGCTACTACCGAAGAGCT Zhang
GeneN-A-B3 TGCAGCATTGTTAGCAGGAT Zhang
GeneN-A-FIP TCTGGCCCAGTTCCTAGGTAGTCCAGACGAATTCGTGGTGG  Zhang
GeneN-A-BIP AGACGGCATCATATGGGTTGCACGGGTGCCAATGTGATCT Zhang
GeneN-A-LF GGACTGAGATCTTTCATTTTACCGT Zhang

GeneN-A-LB ACTGAGGGAGCCTTGAATACA Zhang
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N15%1 Covid-19 N gene RNA synthesis

Sedaniihumng N gene 339n13a314 plasmid 78 N gene 294 Covid-19 Ine’ld
wailanslaauila Tnaduanndniden vector idamanAlunisa¥isans RNA 18 tneilu
naAnuntidanld OCDNAG 5l T7 promoter LAZHinA"2a519818 cDNA 970 RNA 104170
Covid-19 ﬁaﬂﬁﬂﬁumzﬂmwmiﬁmL%@LL&’Q antl cDNA gniindususunlunings N
gene PCR product 2414 1257 base pair (419 amino acid) Tmel PCR product aiilans
4 restriction enzyme fislentla1u primer A% du3u amplification MRIaNTUAYINN2HR
PCR product Lag ARasA2E Bam HI Waz Not | ﬂ@um:wﬂum@wﬁ‘mﬂmimmLmﬂ
2UAb gel electrophoresis IA8IUNA28Y vector 5.1 Kb waz PCR product Uszann 1250
base pair {gLfiU 1 Kb DNA marker (Accuris, USA) ﬁqgﬂ‘ﬁ' 1 Flefmeuuuidesniaite
#nALaN vector Ay PCR product aanuNfavnnisidauseiulaeld T4 DNA ligase A4
arntuinnis transform \ing E.coli LLa:v‘hm@ﬁmL'ﬁ@ﬂ‘imu‘ﬁ'gﬂf?]’mimﬂma‘ﬁmﬁﬂﬁmﬁﬂﬂ
Aauinlil s feiilunnadaned RNA

MsNUnN5en LAMP uwagn1snadauun Limit of detection

Seld RNA 284 N gene Ifviundfumnadndulfdu 1 ugul Saiilasua el
\11 RNA copy number waaiinriu 10" RNA copy number s nTn1santFunns 19
i 10°, 10°% 10°, 10° uaz 10' Lﬁ'ﬂﬁﬂmwM@ummiqsﬂmﬂﬁﬁ?m LAMP Tag/ludlnzen
Usznaumag 2X master mix WarmStart Colorimetric Lamp, 20 uM 184 Forward Inner
Primer (FIP), Backward Inner Primer (BIP), F3 L.az B3 primers kas 40 uM 184 Forward
Loop (LF) ka2 Backward Loop (LB) wdsanui RNA 2 ul wasifnenndulide 10 ul
adeannti i ldusfigaumnd 65 esrnisaides Whinan 30 wail fewisngua
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Vector Insert

g‘dﬁ 1 gel electrophoresis TA8IUNATRY vector ANKT18UR9 DNA marker 211 5.1 Kb
waz PCR product #1u131289 DNA marker 152119 1250 base pair Uiy 1 Kb DNA
marker (Unutin)

nsmsaNdIulssnau LAMP reaction

9197 2 ansuazi el isen LAMP

2X Master mix 5
FIP 0.2
BIP 0.2
F3) 0.2
B3 0.2
LF 0.4
LB 0.4
RNA 2

Dw 1.4
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N5LAZANA2DE19 RNA aadlad@aniasdjiimnisuaznisiasas RNA anaaasng
AIRTIALRANARALANMNAWIZURI LAMP Aulada Covid-19 uaglafaau

wdaedaluianaiiadt uiesdiirnisngaanidugns lsanaiunaiuasung
1§8in1smealadafinalsn Covid-19 uaz respiratory tract virus 73 Real-time PCR Tagil
F2n9wsan RNA a1nsaet1edansadlay tneldieTesataansiugnesudnluda
magLEAD12gc (U378% PSS, ﬂ?zmmjﬂu) TraAg1q Arat19aansaaasElay
(nasopharyngeal swab in UTM) Lﬁ@dqﬁqﬁmﬂﬁaﬁlm?mmz@mﬁu@m arinnnmseNlag
i internal control 10 uL Judaing 400 uLAauaziindnLAsag magLEAD12gc kazldgn
‘ﬁﬂﬂﬁ@ﬁ/mﬁ’]ﬁ‘ﬁuﬁqﬂﬁ‘ﬁm MagDEA DxSV (PSS) ilaBunminauaslding 30 wait uay I&
UFN10uan99W1gN99H 50 UL (total nucleic acid) auigaAunIzLIuNg fewilunsadae
neesfiRmeuanifdauivdelSlugauauenmgd -20 asaigadas

RNA fiaial#azgniilinseamide Covid-19; SARS-nCoV-2 #2633 real-time RT-
PCR a1 Allplex 2019-nCoV Assay (Seegene; REF. RP102443X) LL@::L%@T]'@T?@M respi-
ratory tract Aa838 real-time RT-PCR Tag Allplex Respiratory pathogens (Seegene) ﬁﬁl\‘i
anansoasamigelafanelsanaiumelald 19 areWug uazuuafizenelsaniain
welald 7 anesiug® naawsisandautlsznay master mix mmmﬁf]mmqq Covid-19 WAz
Farelsalussuuniadumiela (2019-nCoV MOM, RP1 — RP4) FARN9190 3 WAZ N9V
Uffinpanagaudanmaiia real-time RT-PCR faianslumaned 4 uaz 5

AN91990 3 dautlsrnauaed master mix d1uiunTIan@analsan1Aungla (Allplex

2019-nCoV Assay ke Allplex Respiratory assays )

dquilsznau (Mastermix) 15u1msu29815 (UL/ reaction)

5X 2019-nCoV MOM or P1-RP4 5
RNase-free water 5
5x Real-time One-step Buffer 5
Real-time One-step Enzyme 2
RNA sample 8

Total 25
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A15199 4 UFsenaiinFunuasiugnIstLaznisnmadamenelsaniahumgla
Covid-19 (Allplex 2019-nCoV Assay)

romp 0

RT step 20 min
Pre-Denature 95 15 min
Denature 94 15 sec
44 cycles
Anneal (Plate read at these step) 58 30 sec
Keep cool 4

A15199 5 UFseniaiinFanuasiugnIsiiaznisnmadamenelsaniahumgla

(Allplex Respiratory assays)

remp ()

RT step 20 min
Pre-Denature 95 15 min
Denature 95 10 sec
Anneal (Plate read at these step) 60 60 sec
44 cycles
Extension (Plate read at these step) 72 10 sec

] 1 v
T9HaLa3981N19911 Real-time RT-PCR W&a azinn1s export dinTisunsunisanu
£
nasmlugls (Seegene viewer: Seegene) TneinnsAneHlAARAEN RNA 184f70819d9n9a
1 ¥
Plvinauaniiulafa Covid-19, influenza, parainfluenza, RSV waziialungs common coro-
navirus
3’/ o/ 1 dl o 34’ dl d’j % a wa a
uanNaINUUAI2E19 RNA Nadnaindeiiniziaesludesljizmnisniaianqa
] ¥
AN 1A AuNUeN wazini ldgninumageuiuwmaiia LAMP ag RNA 989138410
9 a oA a a a o dy d” dld o nll a = a
el JiRn1IN1AITI9aTaInen gnafinanemaaeTani lofamen Iaunuen wee 3
1 3u10u 10° copy/mi Tag'ld QlAamp Viral RNA Mini Kit (QIAGEN, USA) ansi3aniaes
1 £ £ 1
131 Tnaindame BN AVL (with carrier RNA) 560 pL adlunaaniussqesiaesimans
v

1954 140 pL wan1lidniu WUy pulse vortex mixing W14 15 3Un% WAL spin down LAZFY
v 1 v
P9l3Ng g RtiaauIn 10 W9 ANt Absolute ethanol 560 pL HANKLIL pulse vortex
mixing W11 15 3117 W& transfer solution 1uldlu column tube 15umstszanns 700 pL
tluneainaudasay 8,000 rom 1unan 1 w1 wasu collection tube WARLAN mixture
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solution TiwaaamaAasly column tube udatiluiusAeasdasanuEawifuiansay
LLé’QLﬂ?}IEu collection tube sl Aixt AW1 washing buffer 500 pL a4}1114 column tube Ty
LWJﬂ\‘]VIﬂ’J’mL?fJﬁ“ﬂ‘LI 8,000 rpm LA AW2 washing buffer 500 pL a9ty column tube Ty
WAENTIANI3I791 12,000 rom 1119a 3 WAF aaniy Dry column LazLAN AVE buffer
13u1ms 60 pL aeldly column TAEMNG tip A9ATINA19TBY column tube anTuAslAT
grunpATeauy 2-5 Wil udailuwisaiieifiu RNA firanaidasay 8,000 rom 1 W17l uas
1L RNA 71 -80 asrnigaiduaneuayldou I viral RNA andesufimnasldgnamaaas
fusupandafaemnaia real-time RT-PCR Tae/ld primer D1-Fw way D2-Rv primer'®

A9197 6 dautlsznauaas SYBrGreen mixture d1mSURTan DENV daglnsiues D1 was
D2 AlFIuIm 511 bp

f2uilsznay (Mastermix) UFu1mnsU29819 (uL/ reaction)

SYBR green 5
10 uM D1-Fw primer 0.25
10 uM D2-Rv primer 0.25
DW 2.5
cDNA 2
Total 10

A9197 7 Real-time PCR conditiondm¥umsnann DENV daglnsimes D1 uay D2 7%

21U 511 bp

Tomp (C)
Pre-Denature 95 2 min
Denature 95 15 sec
Anneal 55 30 sec

Extension 72 45 sec
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NANIFANE
Limit of detection a4 LAMP N gene

NANNIANEN LAMP 1 RNA dalaszsined N gene tileld RNA 184 N gene 1éth
unUumnudndulindu 1 ugul FaileduanAn 1Ty RNA copy number L&Y
10" RNA copy number wisanTantsantFunns 1 10% 102, 10 uay 1 RNA copy
number Lﬁﬂﬁﬁmmmmﬂwﬁmu%mmﬂﬁﬁ“sm LAMP wudnaunsaiindfisenlinauanpe
FAmdes U RNA Aalasn=oifitpnuddiufiant Funniadl #8100 RNA copy number uaz
LaiifinUfAsen vieRiuTuALAsUAM LR Ls 10 RNA copy number e negative
control ﬁ\‘igﬂ?‘l‘ 2

10° 102 10! 1 -ve

o

51171 2 Limit of detection 784 LAMP N gene fitl RNA N gene fidaianzsfiiu 11nm 10°,
10%, 10 waz 1 RNA copy number WigiLifiu negative control (-ve) (LUnuin)

anasumzianasauiulifaiwiziaeadluial fiicne

AINNANNIZLRY LAMP N gene gnnagavily 2 ﬂ@'uL‘%ﬂié’LLﬁﬂzﬁuL%@‘Luﬁmﬂﬁﬁﬁ
N7 uaznguizaannseddanema dwil nquiterelsaldlinsuamnau ldun laFa
o TAUNUL LATENT ?{Lﬂuﬁ@ﬁgﬂqungﬂﬂuﬁmﬂﬁﬁﬁmi Tneild RNA figinunann
WeSanns 10° FEU/mL anaidasananadneiu Sawudn LAMP N gene laifndfisendna
nguiLmeFanann i ldsnailuduacer e Reudieuiu N gene RNA synthesis pos-
itive control &T\igﬂ‘ﬁ 3
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DV2 Chikungunya Zika +ve -ve

j

&

51l71 3 NMsnageUANNINITIBsTFEN LAMP N gene Auimanimzidadlusial 17
g Lawn wepdlslngd 2 (DV2), FAunuen (Chikungunya), 1 (Zika), AeuINIaNALIAN
(+ve, N gene RNA) iLaz Asulnsanaall (-ve) (Unutin)

msulFaufiaunanisnagay LAMP AUt idansiaaseaingaagaisis real-time
RT-PCR

AINANIZLRY LAMP N gene ﬁgﬂmmmuﬁm@:mr?Tf;fatiNmnﬁ;iﬂqm?ﬁﬁlqiﬁi“u
ﬂf]imm@ﬁuﬁuwaf«nﬂm\muﬁmﬂﬁﬁﬁm?mmmmﬁu@jmu&’qdqLﬂuL%faﬁ@imﬁﬁmi@mq
maauelalawn influenza, parainfluenza, Rhinovirus, Adenovirus, human Bocavirus,
RSV wanilungusaetneddaeiilailéfinisiinige Tae RNA finsiuuansaadivdeanns
mm@mfa‘umﬂﬁmﬂﬁﬁﬁmi%gﬂﬁﬂmlﬂumimmmum%@ﬁﬁqm‘mqﬁl 5 Lmﬂﬁmﬁqgﬂﬁ'
4 TAEAINNANINAFBLAIINIUNIZIBI LAMP ﬁuiﬁmiu%qmm?%fl,siwunﬂﬂﬁmﬂﬁﬁ?m
fungu Tneilfinauandwaesiuanziednaiiiuige Covid-19 Heaetneiifludeds
MIVAAILANAINNINANENANARTNITUNNE Lazsinetiedansvavasgilae Covid-19 sy
nsasa el anenunaATUATUNS Laglfuauaniu N gene RNA synthesis i &1msy
NA1R9L TN LAMP fusetdinmanidudelursuumaiunslagay y uaziTe

ngx common coronavirus WU THNAALAKAS
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5 He M W W f 16

g1l7 4 ua1ljF5en LAMP fu firaeing RNA ﬁmﬁmmn'ﬁammwiuﬁmﬂﬁﬁﬁmi 1: hMPV,
2: FIuAH1N12009, 3: FluAH1N12009 and Adenovirus, 4: Corona229E, 5: FIuUAH1N12009,
6: Adenovirus and Rhinovirus, 7: Adenovirus, Enterovirus and Rhinovirus, 8: Metapneu-
movirus, 9: Metapneumovirus, Enterovirus and Rhinovirus, 10: Parainfluenza virus type
4, 11: Rhinovirus, 12: Parainfluenza virus type 1, 13: H. influenza, 14: H. influenza, 15:
Adenovirus, Enterovirus, Rhinovirus and Bocavirus, 16: H. influenza, 17: H. influenza, 18:
Adenovirus and S. pncumoniae, 19: Coronavirus OC43 and S. pncumoniae, 20: Parain-
fluenza virus type3d, H. influenza and S. pneumoniae, 21: Parainfluenza virus type 3,
Bocavirus, Enterovirus, Rhinovirus and H. influenza, 22: Parainfluenza type 1, 23: Human
bocavirus, 24: Adenovirus, Rhinovirus, S. pneumoniae and H. influenza, 25: Dengue
virus type 2, 26: Chikungunya virus, 27: Zika virus, 28: Chikungunya virus, 29: negative
sample, 30-31: SARS-CoV-2 positive sample 32: positive control, -ve: negative control
(DW) (Unuti)
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